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DETAILED ACTION 



Claim Rejections - 35 USC §102 



1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1 - 25 are rejected under 35 U.S.C. 102 ( b ) as being anticipated by Raab (US 
6,606,539 ). 



With respect to claim 1, Raab discloses a multi-joint coordinate measuring system 
comprising a support member ( 22 ), a multi-joint measuring arm ( 10 ) having a first end ( 56 ) 
for installation of a probe ( See Column 6, line 1 1 ) and a second end ( 14 ) for attachment to the 
support member ( See Figure 3 ) 3 the arm including a head member ( 54, 56 ) for holding the 
probe, a first link ( 50 ); a second link ( 44 ); a wrist joint ( 57, 58 ) for providing a bending 
motion between the head member and the first link; an elbow joint ( 46 ) for providing a bending 
motion between the first link and the second link; and a shoulder joint ( 60 ) for providing a 
bending motion between the second link and the support member, a processor ( 16, 18 ) 
configured to produce a three-dimensional coordinate corresponding to a position of the probe 
based on an angle of each joint of the measuring arm ( See Column 5, lines 41 - 45 ); and a 
warning indicator ( 20 ) that warns a user in response to a detection of at least one of first and 
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second conditions ( See Column 5, lines 35 - 45 ), the first condition being that an angle between 
the first and second links exceeds a first value and the second condition being that a distance 
from a supporting point of the measuring arm to a head point of the measuring arm exceeds a 
second value ( See Column 9, lines 1 - 8 ). 

In regards to claims 2-5, Raab also discloses a system wherein the processor is further 
operative to detect the first condition based on an angle of the elbow joint, to detect the second 
condition using, as the supporting point of the measuring arm, a point determined based on at 
least one of a position of the shoulder joint, a support member position of the second end, and a 
position of the support member ( See Column 9, lines 17 - 40 ). 

Regarding to claims 6 and 7, Raab teaches a system further comprising a counter balance 
(60), provided in association with the shoulder joint, for generating a force raising the second 
link on a side of the elbow joint against gravity, and wherein the warning indicator warns a user 
in response to a detection of at least one of the first and second conditions and a third condition, 
the third condition being that the shoulder joint provides the second link with a bending motion 
beyond a range determined based on the force generated by the counter balance, and wherein the 
processor uses, to produce the three-dimensional coordinate, a formula including a term for 
correcting an error due to a change of the force generated by the counter balance, the force 
varying depending on an angle of the shoulder joint ( See Column 9, lines 1 - 8 ). 
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In regards to claim 8, Raab also discloses a system wherein the processor is controlled 
not to output the three-dimensional coordinate after the detection ( See Column 3, lines 1-16 
and 35 -52 ). 

Regarding claim 9, Raab shows a system wherein the measuring arm further includes a 
first joint ( 57, 58 ) for providing a twisting motion between the head member ( 56 ) and the first 
link ( 50 ); a second joint ( 46 ) for providing a twisting motion between the first link ( 50 ) and 
the second link ( 44 ); and a third joint ( 60 ) for providing a twisting motion between the second 
link ( 44 ) and the support member ( 22 ). 

In regards to claim 10, Raab discloses a multi-joint coordinate measuring system 
comprising a support member ( 22 ), a multi-joint measuring arm ( 10 ) having a first end ( 56 ) 
for installation of a probe and a second end ( 14 ) for attachment to the support member ( 22 ), 
the arm including a head member ( 54, 56 ) for holding the probe; a first link ( 50 ); a second link 
(44); a wrist joint ( 57, 58 ) for providing a bending motion between the head member and the 
first link ( 50 ); an elbow joint ( 46 ) for providing a bending motion between the first link and 
the second link ( 44 ); and a shoulder joint ( 60.) for providing a bending motion between the 
second link ( 44 ) and the support member ( 22 ); a processor ( 16, 18 ) configured to produce a 
three-dimensional coordinate corresponding to a position of the probe based on an angle of the 
measuring arm ( See Column 5, lines 41 - 45 ); a counter balance ( 60 ), provided in association 
with the shoulder joint, for generating a force raising the second link on a side of the elbow joint 
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against gravity, and a warning indicator ( 20 ) that warns a user in response to a detection of a 
condition that the shoulder joint provides the second link with a bending motion beyond a range 
determined based on the force generated by the counter balance. 

With respect to claim 11, Raab teaches a system wherein the processor ( 16, 18 ) is 
controlled not to output the three-dimensional coordinate after the detection ( See Column 3, 
lines 1-16 and 35 -52 ). 

Regarding claim 12, Raab further teaches a system wherein the measuring arm further 
includes a first joint ( 57, 58 ) for providing a twisting motion between the head member ( 56 ) 
and the first link ( 50 ); a second joint ( 46 ) for providing a twisting motion between the first 
link ( 50 ) and the second link ( 44 ); and a third joint ( 60 ) for providing a twisting motion 
between the second link ( 44 ) and the support member ( 22 ). 

In regards to the method step of claim 13, the system disclosed by Raab could perform 
the method of controlling measurement by a multi-joint coordinate measuring system, the system 
including a support member ( 22 ), a multi-joint measuring arm ( 10 ) having a first end attached 
to the support member ( 22 ) and a second end, a probe installed at the second end of the 
measuring arm, and a processor ( 16, 18 ) capable of producing a three-dimensional coordinate 
corresponding to a position of the probe based on an angle of each joint of the measuring arm 
(See Column 5, lines 41 - 45 ), the method comprising the steps of detecting a parameter 
concerning a posture of the measuring arm exceeding a prescribed value, the prescribed value 
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having been determined in accordance with a first probability that a measurement error due to a 
user action pulling the measuring arm away from the support member becomes out of an 
allowable range, and warning a user in accordance with a result of the detecting. 

Regarding claim 14, Raab's system teaches a system wherein a first parameter concerning 
an angle between links of the measuring arm and a second parameter concerning a distance of 
the measuring arm's reach are used in the detecting, and the warning is performed when at least 
one of the first and second parameters exceeds a corresponding prescribed value. 

With respect to claim 15, Raab also shows a system further capable of controlling the 
processor not to output the three-dimensional coordinate in accordance with a result of the 
detecting step. 

Regarding claim 16, Raab discloses a system which will allow for additionally detecting 
the parameter concerning the posture of the measuring arm exceeding a limit value, the limit 
value corresponding to a second probability concerning the measurement error larger than the 
first probability, and controlling the processor not to output the three-dimensional coordinate in 
accordance with a result of the additional detecting. 

With respect to claim 17, Raab discloses a multi-joint measuring system including a 
support member ( 22 ), a multi-joint measuring arm ( 10 ) having a first end attached to the 
support member and a second end, said system including a probe a probe installed at the second 
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end ( 54, 56 ) of the measuring arm, a processor ( 16, 18 ) capable of producing a three- 
dimensional coordinate corresponding to a position of the probe based on an angle of each joint 
of the measuring arm ( See Column 5, lines 41 - 45 ), and a counter balance ( 60 ) configured to 
generate a force raising the measuring arm against gravity, the system allowing the steps of 
detecting a parameter concerning a posture of the measuring arm exceeding a prescribed value, 
the prescribed value having been determined in accordance with a first probability that a 
measurement error due to a user action moving the measuring arm with a change in the force 
applied to the measuring arm by the counter balance becomes out of an allowable range; and 
warning a user in accordance with a result of the detecting ( See Column 9, lines 1 - 8 ). 

Regarding to claim 18, Raab teaches system further capable of controlling the processor 
not to output the three-dimensional coordinate in accordance with a result of the detecting ( See 
Column 3, lines 1-16 and 35 - 52 ). 

In regards to claim 19, Raab discloses a system which will allow for additionally 
detecting the parameter concerning the posture of the measuring arm exceeding a limit value, the 
limit value corresponding to a second probability concerning the measurement error larger than 
the first probability, and controlling the processor not to output the three-dimensional coordinate 
in accordance with a result of the additional detecting. 

With regards to claim 20, Raab teaches a multi-joint coordinate measuring system 
comprising a support member ( 22 ), a multi-joint measuring arm ( 10 ) having a first end ( 56 ) 
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for installation of a probe and a second end ( 14 ) for attachment to the support member ( 22 ), 
the arm including a head member ( 54, 56 ) for holding the probe; a first link ( 50 ) ; a second 
link (44); a wrist joint ( 57, 58 ) for providing a bending motion between the head member ( 56 ) 
and the first link ( 50 ); an elbow joint ( 46 ) for providing a bending motion between the first 
link (50) and the second link ( 44 ); and a shoulder joint ( 60 ) for providing a bending motion 
between the second link ( 44 ) and the support member ( 22 ), a counter balance ( 60 ), provided 
in association with the shoulder joint, for generating a force raising the second link on a side of 
the elbow joint against gravity, and a processor ( 16, 18 ) configured to input an angle of each 
joint of the measuring arm into a formula to produce a three-dimensional coordinate 
corresponding to a position of the probe, the formula including a term for correcting an error due 
to a change of the force generated by the counter balance. 

Regarding claim 21, Raab also teaches a system wherein the formula includes, in 
association with the term, a parameter representing a deflection of the second link due to the 
force generated by the counter balance, the parameter being determined based on an angle of the 
shoulder joint. 

In regards to claim 22, Raab further discloses a system wherein the measuring arm 
further includes a first joint ( 57 , 58 ) for providing a twisting motion between the head member 
( 54, 56 ) and the first link ( 50 ); a second joint ( 46 ) for providing a twisting motion between 
the first link ( 50 ) and the second link ( 44 ); and a third joint ( 60 ) for providing a twisting 
motion between the second link ( 44 ) and the support member ( 22 ). 
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With respect to claim 23, the system shown by Raab including a three-dimensional 
coordinate by a multi-joint coordinate measuring system, the system including a support member 
( 22 ), a multi-joint measuring arm ( 10 ) having a first end attached to the support member ( 22 ) 
and a second end, a probe installed at the second end of the measuring arm, and a counter 
balance ( 60 ) configured to generate a force raising the measuring arm against gravity, could 
allow to perform the method comprising the step of inputting a plurality of joint angle data from 
the measuring arm; calculating from the input data a three-dimensional coordinate corresponding 
to a position of the probe, by a formula including a term for correcting an error due to a change 
of the force generated by the counter balance, and outputting the three-dimensional coordinate. 

With respect to claim 24, Raab discloses a multi-joint coordinate measuring system 
comprising a support member ( 22 ), a multi-joint measuring arm ( 10 ) having a first end 
attached to the support member, a second end ( 54, 56 ) at which a probe can be installed, and a 
plurality of joints ( 57, 58, 46, 60 ), a processor ( 16, 18 ) configured to produce a three- 
dimensional coordinate corresponding to a position of the probe based on an angle of each joint 
of the measuring arm, and to detect a parameter concerning a posture of the measuring arm 
exceeding a prescribed value, the prescribed value having been determined in accordance with a 
probability that a measurement error due to a user action pulling the measuring arm away from 
the support member becomes out of an allowable range; and a warning indicator ( 20 ) 
configured to warn a user in accordance with a result of the detection by the processor. 
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Regarding to claim 25, Raab teaches a multi-joint coordinate measuring system 
comprising a support member ( 22 ), a multi-joint measuring arm ( 10 ) having a first end 
attached to the support member ( 22 ), a second end ( 54, 56 ) at which a probe can be installed, 
and a plurality of joints ( 57, 58, 46, 60 ), a counter balance ( 60 ) configured to generate a force 
raising the measuring arm against gravity, a processor ( 16, 18 ) configured to produce a three- 
dimensional coordinate corresponding to a position of the probe based on an angle of each joint 
of the measuring arm, and to detect a parameter concerning a posture of the measuring arm 
exceeding a prescribed value, the prescribed value having been determined in accordance with a 
probability that a measurement error due to a user action moving the measuring arm with a 
change in the force applied to the measuring arm by the counter balance becomes out of an 
allowable range; and a warning indicator ( 20 ) configured to warn a user in accordance with a 
result of the detection by the processor. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following reference are considered of relevance to the present application : 

a. Eaton (US 6,817,108 ) 

b. Sawdon( US 6,640,458) 

c. Granger ( US Pub. No. 2003/0177653 ) 
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d. 


Bieg et al.(US 6,519,860) 


e. 


Raab et al. ( US Pub. No. 2004/01 1 1908 ) 


f. 


Watanabe et al. ( US 6,763,284 ) 


g- 


Raab et al. ( US 6,253,458 ) 


h. 


Patriso et al. ( US 5,930,908 ) 


i. 


Raabet al.(US 6,612,044) 


j- 


Catala Garcia et al. ( US Pub.No. 2004/0016309 ) 


k. 


Piko et al. ( US 6,249,985 ) 


1. 


Raab et al. ( US Pub. No. 2004/0006882 ) 


m. 


Raab ( US 5,794,356 ) 


n. 


Raab (US 5,412,880) 



4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yaritza Guadalupe whose telephone number is (571)272 -2244. 
The examiner can normally be reached on 9:00 AM - 6:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego F.F. Gutierrez can be reached on (571) 272-2245. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




YGM 

March 18, 2005 



Yaritza Guadalupe-McCall 
Patent Examiner 
Art Unit 2859 



